Applying an extended IS-MP-AS model (Romer, 2000 (Romer, , 2006 , this paper finds that real appreciation of the Vietnamese dong raised aggregate output during 2000-2012 whereas real depreciation of the Vietnamese dong increased aggregate output during 2013-2017. In addition, aggregate output is positively affected by the government debt-to-GDP ratio, the real stock price, and the real oil price and negatively influenced by the world real interest rate and the expected inflation rate. Therefore, real depreciation may affect aggregate output positively or negatively depending upon the stage of economic development.
Introduction
In a country once devastated by a series of prolonged wars, Vietnam has risen to be one of Asia' success stories with its economy posted an annual per capita growth of 5.3 percent since 1986 (Breu, et al, 2012) . Its per capita income has increased six-fold from $396 in 2000 to $2,385 in 2017 (Boudreau, 2018) . Such a remarkable growth rate is faster than any other Asian economy apart from China (Breu, et al, 2012) . In recent years, Vietnam boasts to be one of the world's fastest-growing economies, optimistic citizens and a stable government (Boudreau, 2018) . According to the report from General Statistics Office in Hanoi, its impressive economic growth is at 6.3 percent between 2005 and 2017. The pace of growth seems unabated when the economy grew 7.38 percent in the first quarter of 2018. The World Bank revised its forecast on Vietnam's 2018 economic growth to 6.8 percent from 6.5 percent (Boudreau, 2018) .
The booming economy is in part being driven by investments from foreign companies (Nguyen, June 13, 2018; Nguyen June 13, 2018) . Recently, the country was able to attract global companies such as Samsung Electronics Co., LG Electronics and Nestle SA. These companies along with others have come and made substantial investments in Vietnam because of the country's young and low-cost workforce. The growing foreign investment has in turn helped Vietnam to emerge as Asian's manufacturing powerhouse (Nguyen, March 13, 2018) .
In addition to attracting foreign investment, Vietnam is also actively plowing ahead on free trade agreements with other countries. Its strategy is to diversify markets and products in order to boost its vibrant export (Nguyen, March 13, 2018) . While U.S. is Vietnam's largest export market with a fifth of its export goods, the country is seeking trades with others including Japan, nearby Asian countries, as well as Europe. Despite the withdrawal of the U.S., on March 8, 2018, Vietnam joined 10 other countries to sign a Trans Pacific trade pact as an effort to expand the reach of its export (Nguyen, March 13, 2018) .
Can Vietnam sustain its impressive growth? If so, how? Within the context of this question, the answer could be projected by assessing the two factors that underpin the impressive economic growth in Vietnam. They are (1) the inflow of foreign investment and (2) the outflow of export goods to other countries. These factors are in turned influenced much by the fluctuation of currency exchange and aggregate output. The scope of this study will focus specifically on effects of depreciation and appreciation of the Vietnamese dong on aggregate output. This key variable is the exchange rate of "dong", the official currency of Vietnam. The primary goal for the study is to examine whether real depreciation or real appreciation of dong would raise aggregate output or not. If so, what are the role of other related variables on this relationship? The study will consider also other related variables including government debt-to-GDP ratio, U.S. real prime lending rate, real stock price, real crude oil price, and expected inflation rate and their impacts on the real GDP. To gain insight of these variables' impact on GDP, we are going to apply the IS-MP-AS model (Romer, 2000 (Romer, , 2006 as our theoretical framework for the analysis. An important feature of the IS-MP-AS model is that it incorporates the monetary policy function (Taylor, 1993 (Taylor, , 1999 , in which the central bank's policy rate responds to the inflation gap, the output gap and other related variables. Hopefully, by examining how the currency depreciation and appreciation effect aggregate output in the context of other related variables would help us understand the inner mechanism that drives the country's inflow of foreign investment and its outflow of goods export. Hence, the results may shed some insights on the answer of whether Vietnam can sustain its growth or not. Furthermore, the results may also suggest some of the practical implications on what economic policy and strategy Vietnam could pursue to remain its impressive growth.
Background Context
Vietnam aims at maintaining its gross domestic product growth at around 7 percent. ISSN 2162 -4860 2019 According to the International Monetary Fund, the growth rate of its real GDP was 6.5% in 2017 and has been more than 6% since 2015. Even during the global financial crisis, its growth rate was still more than 5% in 2008 and 2009. The unemployment rate was 2.4% in 2017 and has been less than 3% since 2012. These strengths could be derived from the growth in export. As observed, exports were greater than imports during this time period. Furthermore, its current account had a surplus of 4.07% of GDP in 2017. Finally, the export sector has created many job opportunities.
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Despite its robust growth, Vietnam's economy shows areas of fragility. One of such concerns is the rise of protectionism as evidenced by the recent imposition of trade tariff by President Trump. Other countries threatened to respond with similar actions. All trade tariff responses are expected to impact the export-oriented economies like Vietnam. Another concern is the sign of slowdown in major world markets such as U.S., China, and Europe where Vietnam's export depends on. These are a few of the many challenges that Vietnam faces. In order to remain one of the world's fastest-growing economies, its government may need to closely monitor these global trends and at the same time continue to nurture an environment attractive to foreign capitals. Internally, the government may want to pursue policies that maintain fast growth while keeping inflation under control (Nguyen, June 13, 2018) . Furthermore, the government may also need to carefully tracking and managing its current exchange because of its impact on the real GDP growth rate.
The Vietnamese dong has lost value versus the U.S. dollar in the long run, changing from 6,537.60 dong per U.S. dollar in 1990 to 22,717.29 in 2017. Whether depreciation of the Vietnamese dong would be beneficial to aggregate output remains little known. This study hopes to look into and gain some insight in the role of dong's depreciation and appreciation and their impact on the real GDP. In addition, this study also takes into consideration other important variables related to the growth of real GDP. One of such variables is the level of government spending. The concern was Vietnam's relatively high government spending as a percent of GDP, reaching 28.952% in 2017. A related concern was its rising government debt-to-GDP ratio from 31.432% in 2000 to a high of 63.424% in 2017, which was greater than the 60% criterion in the European Union. Whether a rising government debt-to-GDP ratio may help or harm aggregate output is a related dimension that this study wants to examine. The inflation rate of 4.869% in 2017 was slightly higher than many industrialized countries but much lower than those during the hyperinflation times in 1986-1988. Whether this relatively high inflation rate has any impact on the growth rate of real GDP is another related dimension that this study will explore. In comparison, Vietnam's growth rate of real GDP, the inflation rate, the government spending as a percent of GDP and the government debt-to-GDP ratio were higher than those in Indonesia, Malaysia and Thailand. Its unemployment rate was lower than those in Indonesia and Malaysia and slightly higher than that in Thailand.
Therefore, the key focus of this study is to examine whether real depreciation or real appreciation would raise aggregate output or not. Furthermore, the study considers also other related variables; namely, government debt-to-GDP ratio, U.S. real prime lending rate, real stock price, real crude oil price, and expected inflation rate using the IS-MP-AS model ISSN 2162 -4860 2019 (Romer, 2000 (Romer, , 2006 as the theoretical framework for the analysis.

Literature Survey
Several recent studies have examined the effects of exchange rate movements on output, inflation, exports, imports and other related variables for Vietnam or related countries. Using a sample during 1992. M1 -2005.M4 in the core model and applying the VAR technique, Vinh and Fujita (2007) reveal that real depreciation raised output and inflation in Vietnam via improving the trade balance and raising the money supply in the short run and had no effect on output in the long run and that the real exchange rate had more influence on output than the price level. Le and Vinh (2011) study the impacts of the real effective exchange rate, the oil price and inflation on industrial production in Vietnam using a monthly sample during 1995-2009. Depreciation or a higher oil price affected industrial production positively, and the exchange rate had more influence than the oil price. A higher inflation rate raised industrial production positively. But the coefficient of the inflation rate had a weak significance.
Pham (2016) reveals that devaluation raised output in the short run and long run and that the exchange rate also played a minor role in the change in the inflation rate. Thanh and Kalirajan (2006) indicate that devaluation of the Vietnamese dong could be used to stimulate exports and improve the balance of payment and the current account in the short run and long run and also reduced appreciation of the real exchange rate in the short run.
Alemu and Jin-sang (2014) examine the impact of depreciation on the trade balance in selected Asian countries including Vietnam. In the 14-country sample, there was no evidence that depreciation would improve the trade balance because of strong reliance on imported goods, which may become more expensive measured in the local currency or because the terms of trade for manufactured or primary goods deteriorated. In the 8-country sample, depreciation improved the trade balance.
Using a monthly sample during 2008 -2012 , Nguyen (2014 examines the effect of real depreciation on the trade balance in Vietnam. He shows that the J-curve could not be confirmed, that real depreciation affected the trade balance negatively, and that the real exchange rate was not significantly involved in the determination of the trade balance.
Applying the SVAR and VECM techniques and using a monthly sample during 2004 -2015 , Hoang (2016 finds that the real effective exchange rate had very small effects on international trade in the short run, did not impact imports in real or nominal terms in the long run, and had a strong impact on exports in nominal terms in the long run.
Applying the ARDL technique and the error-correction model, Bao and Van (2018) show that real depreciation hurt the trade balance in Vietnam in the short run but improved the trade balance in Vietnam in the long run. These results suggest the existence of a J-curve.
The Model
Extending Romer (2000 Romer ( , 2006 , we can express the IS-MP-AS model as:
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(1) Suppose that the inflation target and potential real GDP are constants in the short run. Solving for , and simultaneously, we obtain equilibrium real GDP: * = ( , − , , , , )
As people are more concerned about government debt (D) in the long run, which is an accumulation of the government deficit G -T, we replace G -T with D in equation (4): * = ( , , , , , )
? ? − + ? − Real depreciation tends to stimulate exports, reduce imports, raise import costs, increase domestic inflation, and reduce net capital inflows. The increase in net exports tends to shift aggregate demand to the right, the decrease in net capital inflows tends to shift aggregate demand to the left, and the increase in import costs and domestic inflation tends to shift aggregate supply to the left. Hence, the net impact is uncertain and needs to be determined empirically. ISSN 2162 -4860 2019 More government deficit spending increases government debt, which may raise the interest rate and dampen private spending. The increase in government debt-or deficit-financed spending shifts aggregate demand to the right, and the decrease in private spending due to the crowding-out effect shifts aggregate demand to the left. Therefore, the net impact is unclear. Barro (1974 Barro ( , 1989 indicates that the impact of government deficit-or debt-financed spending is neutral in the long run. Cebula (1997 Cebula ( , 2014a Cebula ( , 2014b and Cebula and Cuellar (2010) show that more government budget deficits raise the interest rate and tend to reduce private spending.
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A higher world real interest rate raises the domestic real interest rate, reduces domestic private spending and aggregate demand. A higher real energy cost shifts short-run aggregate supply to the left. If it is a demand-driven, aggregate demand would shift to the right. The net effect is unknown (Kilian, 2008a (Kilian, , 2008b . A higher expected inflation rate shifts short-run aggregate supply to the left, raises the inflation rate, and reduces real GDP. 
Empirical Results
The data were collected from the World Economic Outlook and the International Financial Statistics published by the International Monetary Fund. Real GDP is measured in billion dongs. Ideally, a trade-weighted real exchange rate would be more appropriate as Vietnam has many trading partners. However, the data are unavailable. Hence, this study uses the real exchange rate, which equals the nominal exchange rate defined as units of the Vietnamese dong per U.S. dollar times the relative prices in the U.S. and Vietnam. Government debt is expressed as a percent of GDP. Because the U.S. prime lending rate has a one-for-one relationship with the U.S. federal funds rate, the real prime lending rate in the U.S. is chosen to represent the world real interest rate. The real stock price is measured as the equity price adjusted by the consumer price index. The real energy cost is represented by the crude oil price measured in the dong and adjusted by the consumer price index. The expected inflation rate is represented by the average inflation rate of the past three years. The sample period ranges from 2000 to 2017. The data for government debt are unavailable before year 2000.
To test whether these time series variables may have a long-term stable relationship, the DF-GLS unit root rest on the regression residual is employed. The value of the test statistic is estimated to be -4.9826, and the critical value is -3.7700 at the 1% level. Hence, these variables are cointegrated.
The EGARCH model is employed in empirical work in order to correct for potential autoregressive conditional heteroskedasticity. The advantages of EGARCH are that it does not have nonnegative restrictions on the parameters and that the conditional variance is ISSN 2162 -4860 2019 specified as an asymmetric function of the lagged disturbances. Table 1 presents empirical results. The eight exogenous variables can explain approximately 99.31% of the change in real GDP. The mean absolute percent error of 2.1375% indicates that the forecast error is relatively small. All the coefficients are significant at the 1% level. Real GDP is positively associated with the real exchange rate during 2013-2017, the debt-to-GDP ratio, the real stock price and the real oil price, and it is negatively affected by the real exchange rate during 2000-2012, the intercept binary variable, the U.S. real prime lending rate and the expected inflation rate.
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Specifically, a 1% real depreciation of the dong would reduce real GDP by 0.5821% during 2000-2012 but increase real GDP by 2.4138% during 2013-2017. These results suggest that the positive effect of real depreciation on real GDP during 2013-2017 is greater than the negative effect of real depreciation on real GDP during 2000-2012. If the debt/GDP ratio rises 1%, real GDP would increase by 1.1329%. A 1% increase in the real oil price would raise real GDP by 0.1749%. The positive significant coefficient of the real stock price suggests that rising real stock prices tend to increase household real wealth and real consumption spending. The negative significant coefficient of the U.S. real prime lending rate implies that the central bank of Vietnam responds to U.S. monetary policy positively.
In comparison, the results in this paper during 2013-2017 are consistent with Vinh and Fujita (2007) in the short run, Le and Vinh (2011) and Pham (2016) whereas the results during 2000-2012 are in contrast with Vinh and Fujita (2007) , Le and Vinh (2011), and Pham (2016) . 
Summary and Conclusions
This paper has examined the effects of real depreciation/appreciation of the Vietnamese dong and other related variables on real GDP in Vietnam. An extended IS-MP-AS model is applied, and the EGARCH process is used in empirical work. Real appreciation raised real GDP during 2000-2012 whereas real depreciation increased real GDP during 2013-2017. A higher government debt-to-GDP ratio, a lower U.S. real prime lending rate, a higher real stock price, a higher real crude oil price or a lower expected inflation rate would raise real GDP.
Although a higher government debt-to-GDP ratio raises real GDP, there may be a threshold beyond which a further increase in the debt-to-GDP ratio may reduce real GDP. The implication is that the Vietnam government should monitor its debt more closely and pursue a sustainable fiscal policy. For instance, in 2018, Vietnam's budget deficit was around 4.6 percent of gross domestic product. This is a relatively high ratio when compared to the median of 3.2 percent in economies rated BB (Nguyen, March 13, 2018) . Hence, one of the practical strategies is to reduce the government's budget deficit in order to maintain a desirable government debt-to-GDP ratio.
To maintain its fast growth, Vietnam's government realized how important it is to keep its inflation under control. The government has taken concrete steps to contain inflation. For instance, it subsidized rising fuel costs in order to stabilize electricity prices. All of these measures would help to manage inflation and hence not to dampen the growth of real GDP.
It is more difficult for Vietnam to control the U.S. real prime lending rate and the real crude oil price because they are external to Vietnam. However, the government could monitor these variables in order to determine how much the impacts they would have and hence come up with appropriate responses to the changes.
Vietnam has much potential to grow if its government knows how to take the appropriate measures and when to implement them. The following are among the possible measures to take:
(1) boosting private companies by reducing the number of licenses; (2) helping businesses to cut costs by expediting the process of obtaining permits; (3) improving foreign investors' confidence by intensifying its corruption fight (Nguyen, March 13, 2018) ; (4) reforming state-owned enterprises; (5) managing non-performing loans more closely; (6) improving the transparency of provincial government; (7) diversifying markets and products to boost exports; and (8) transitioning from the economic model based on low-cost workforce to a value-added model in order to ensure that future business and finance are sufficiently robust to withstand slow growth, economic volatility, and increase in protectionism.
